Introduction {#S1}
============

Internet pornography viewing (IPV) has been defined as the online viewing or downloading of pictures and videos with clearly exposed genitals and/or pictures or videos in which people are having sex (with the intention of eliciting a sexual reaction; [@B58]). The prevalence of IPV has increased dramatically, partly attributed to the availability of such online material ([@B39]; [@B55]; [@B57]; [@B60]; [@B83]; [@B84]) with one in two adolescents actively seek out sexual content in their media choices ([@B10]). Although adolescent IPV is considered to some extent a normative behavior ([@B3]; [@B39]), excessive and early use of pornographic material is known to compromise adolescents' well-being ([@B46]; [@B51]; [@B55]; [@B81]) and may trigger Internet Addiction (IA) behaviors ([@B3]; [@B39]). Given the significant impact that IA can have upon an individual (e.g., increased irritability, interpersonal sensitivity, impulsiveness and aggression, poor social functioning, and social anxiety; [@B42]), and to contribute to understanding the risk factors for IA (concurrently exploring an understudied area of Internet use in adolescence), this study investigated the role of IPV preference as an IA risk factor during the period of late adolescence (16--18 years) and in relation to characteristics of adolescent classrooms.

For consistency with past Greek studies (i.e., [@B23]; [@B36]; [@B75]; [@B76]; [@B79]), this study adopts the IA construct and its associated definitions and measures ([@B87]). Here, IA refers to the use of the Internet in a manner that is continuous and compulsive and causes detrimental consequences to everyday life ([@B86]). This approach conceptualizes Internet use as a global construct without distinguishing the types of online activities and applications that the users might be involved with ([@B29]; [@B38]; [@B74]). For the purpose of this study, IA was investigated in relation to IPV preference using an integrative conceptual framework ([@B76]).

This integrative framework considers the manifestations of IA (e.g., preoccupation with the Internet and lying to others about the amount of Internet use) along a continuum ranging from minimum to maximum severity and focuses on the interplay between "push" and "pull" factors over the psychosocial development of the Internet user ([@B76]). Push factors contribute to IA and include developmental changes (maturation), gender, characteristics of the individual, and factors within the individual's close personal context (i.e., school classroom, where adolescents spent a lot of time, interacting and observing each other). Pull factors (increasing IA risk) refer to characteristics related to communicative features of the medium (e.g., flow and presence). Based on this model, this study longitudinally investigated the (likely) individual IA risk contribution of IPV preference of adolescents aged 16--18 years, in relation to the potential moderating effects of the classroom context.

Late adolescence {#S1a}
----------------

Late adolescence (16--18 years) is a critical period for romantic/sexual development, as well as Internet use/IA ([@B3]; [@B17]). It has been postulated that adolescents tend to develop sexual attractions and affiliations in early adolescence (11--13 years) and that leads to the exploration of romantic sexual relationships in middle adolescence (14--16 years). Usually, between the ages of 16 and 18 years, adolescents tend to consolidate (e.g., develop a specific approach/style) their sexual behaviors ([@B15]). Simultaneously, Internet use increases among young people throughout adolescence and can be another medium for sexual exploration ([@B17]). Consequently, this study investigates the IPV--IA association between the ages of 16 and 18 years.

IPV and Internet {#S1b}
----------------

IPV has been consistently identified as a risk factor for IA in adolescence ([@B3]). Frequent and prolonged Internet use is positively associated with IPV in adolescent populations ([@B51]; [@B69]). Furthermore, a small proportion of Internet pornography users (up to 8.8%) report IA ([@B81]). This is consistent with longitudinal findings reporting that IPV increases the risk of compulsive Internet use ([@B20]; [@B50]). Sexual gratification combined with lower levels of psychological well-being (e.g., low mood) and elevated sexual interest during adolescence have been suggested as contributing to this association ([@B20]; [@B50]). In accordance with these findings, Dhuffar and Griffiths ([@B18]) asserted that IPV fueled by high sexual motivation can potentially become excessive, thus resulting in IA. Following this line of thought, various authors (e.g., [@B20]; [@B25], [@B28]) concluded that Internet convenience facilitates the ease in which pornography can be accessed, inevitably placing more vulnerable adolescents at higher risk of developing related addictive behaviors. In particular, the highly accessible, affordable, and anonymous features of IPV (aka the "triple A engine;" [@B16]) have been claimed as facilitating and magnifying IA risk ([@B3]; [@B26]). Although several studies have demonstrated a consistent relationship between adolescent IPV and IA, there is a dearth of longitudinal data on the variations in IPV and IA in relation to the social context of the school classroom.

Classroom moderating effects {#S1c}
----------------------------

Previous research has demonstrated the important role of the classroom context (as a proximal context) on adolescent development in general and the development of IA in particular ([@B41]; [@B43]; [@B76]; [@B79]). This trend has been influenced by the extension of developmental psychology models with an ecological focus to school settings ([@B100]; [@B32]; [@B88]). This is in consensus with the importance of the social context of the classroom for the development of normative social behaviors through interactions and observations ([@B44]; [@B65], [@B66]). Along this line, findings have suggested that the average levels of several classroom characteristics, such as social competence, emotional problems, and behavioral problems, have moderating effects on adolescents' psychosocial well-being ([@B43]). Considering IA in particular, studies have supported the moderating role of classroom on the IA risk effects of both symptoms of anxiety and obsessiveness--compulsiveness, as well as the preference of playing Massively Multiplayer Online Role-Playing Games ([@B77]; [@B79]; [@B78]). More specifically, it has been argued that the average levels of specific personality traits within classroom can either buffer or exacerbate IA vulnerability. Indicatively, extraversion (e.g., a personality trait involving tendencies to display social behaviors, experience and express positivity, and project high energy and levels of activity) has been found to reduce the IA risk of more anxious adolescents ([@B77]). Given that extraversion as a group characteristic (e.g., the average level of extraversion of the members of a group) has been associated with a higher sense of group cohesion and improved communication between individuals, it has been hypothesized that a classroom with more extraverted students can accommodate social fulfillment, consequently reducing IA tendencies ([@B7]; [@B77]). Given this, it could be assumed that the IA risk effect of an adolescent who has a preference for IPV (in preference to other Internet applications) might be increased within a more introverted classroom.

On the other hand, one could also expect that the IA risk of adolescents preferring IPV could be reduced when they are situated in classrooms of a higher average level of openness to experience (OTE). OTE has been suggested as promoting socialization because it involves mixed tendencies of creativity, flexibility, curiosity, and a potentially adventurous attitude toward life ([@B101]). Therefore, individuals who experience higher levels of OTE have been shown to seek feedback and have positive perceptions of relationships ([@B102]). These socially proactive characteristics, along with novelty-seeking and tolerance to differences could have the capacity to advance positive peer relations ([@B102]), reducing the need of escape online to achieve satisfaction through IPV ([@B20]; [@B50]).

Despite the progress in the literature considering the moderating effects of the classroom context on individual IA risk factors during adolescence, no previous studies have concurrently examined how an individual's level of IA risk could unfold differently (e.g., increase or decrease) across classrooms concurrently differing on introversion and OTE. This study adds to the field by investigating the interactions over time of more introverted and higher on OTE classrooms with the adolescent IPV preference in relation to individuals' IA risk. To address this aim, the nesting of the present data was utilized (i.e., individuals within classrooms) and the recommended methodology of aggregating individual personality scores to produce average group-level traits was applied ([@B7]; [@B31]; [@B35]; [@B48]; [@B53]; [@B68]).

The present study {#S1d}
-----------------

This study investigated a normative sample of Greek adolescents aged 16 years and again at the age of 18 years. The influence of IPV preference was examined as a risk factor related to the individual in the light of age-related changes between 16 and 18 years of age and in relation to the contextual effects of classroom introversion and OTE. Based on the literature to date, the following three hypotheses were formulated: *Hypothesis 1 (H~1~): The preference of IPV will increase the risk of adolescents developing IA* ([@B18]; [@B20]; [@B50]). Sexual arousal -- co-presents with lower mood during adolescence -- might contribute to this association ([@B20]; [@B50]). Given the demonstrated stability of IA among adolescents ([@B70]), the above relationship was also expected to remain stable over time.*Hypothesis 2 (H~2~): The IA risk effect of IPV preference will be exacerbated over time within more introverted classrooms* ([@B77]). This is based on evidence suggesting that classroom characteristics have moderating effects on adolescents' psychosocial well-being and IA behaviors in particular ([@B43]; [@B77]). More specifically, provided that group extraversion results in a higher sense of group cohesion and improved communication ([@B7]; [@B77]), it is arguable that the IA risk of adolescents with a preference for IPV might be increased within more introverted classrooms.*Hypothesis 3 (H~3~)*: *The IA risk effect of IPV preference will be buffered over time within classrooms higher on OTE* ([@B76]). Based on the previous literature, which highlights that socially proactive characteristics, along with novelty-seeking and tolerance to differences (associated to OTE), advance positive peer relations ([@B102]), it is hypothesized that individuals may reduce the need of escaping online to achieve satisfaction through IPV ([@B20]; [@B50]).

Methods {#S2}
=======

Participants {#S2a}
------------

Participants were recruited from the Athens metropolitan area and a chosen regional area (Korinthia) following randomized stratified selection, based on the latest data released by the Ministry of Education. The high schools that were included were randomly selected. The sample comprised 648 students in 34 classrooms in Greek public, academic, and vocational track high schools. The distribution of the sample did not significantly differ from that of the original population regarding the area of residence and the type of school attended (χ^2^ = 3.83, *p* = .75).

Participants were assessed twice within two school years \[*individual-level Wave 1:* mean age = 15.75 years, *SD* = 0.57 years, boys = 301 (46.4%), girls = 347 (53.6%), academic track high schools = 540 (83.2%), vocational track high schools = 108 (16.7%), Athens metro area = 600 (92.6%), Korinthia = 48 (7.4%); *individual-level Wave 2:* mean age = 17.75 years, *SD* = 0.54 years, boys = 181 (49.9%), girls = 182 (50.1%), academic track high schools = 292 (80.3%), vocational track high schools = 71 (19.7%), Athens metro area = 326 (89.9%), Korinthia = 37 (10.1%); *group-classroom-level Waves 1 and 2:* one classroom (2.9%), vocational track Korinthia; three classrooms (8.8%), academic track Korinthia; five classrooms (14.7%), vocational track Athens metro area; 25 classrooms (73.5%), Athens metro area\].

The analysis of the socioeconomic status of participants showed that 78.7% of parents were married, the unemployment rate was 8.3% among mothers and 8.6% among fathers, whereas 89% of mothers and 87% of fathers had completed secondary education. At Time 1, Internet usage was a 100% with 21% predominantly accessing blogs and social networking sites, 16.4% instant messengers, 14.6% information-seeking engines, 13.6% chat rooms, 13.4% online games, 13.4% *YouTube* and other video services, 2.4% pornographic sites (adolescents of interest in this study), and 5% other applications. Parental consent was 98% and the students' response rate was over 95%. The estimated maximum sampling error with a sample size of 648 is 3.85% at the 95% confidence level (*Z* = 1.96).

Retention between Waves 1 and 2 was 56% due to the changes of school and research dropouts of participants. Therefore, systematic evaluation of the attrition effects on the examined variables was conducted and did not indicate any significant associations. Furthermore, attrition was used as an independent variable (dummy coded 1 = attrition and 0 = not attrition) at Level 2 of hierarchical linear modeling (HLM) analyses to assess whether it affected IA scores and its interactions with IPV preference and classroom introversion and OTE.

Instruments {#S2b}
-----------

### Internet Addiction Test (IAT) {#S2b1}

Despite a wide range of psychometrically robust instruments to assess IA ([@B37]; [@B38]), this study employed the IAT ([@B103]) to assess IA risk, thus allowing comparability with previous Greek studies (e.g., [@B72]; [@B75]). The IAT contains 20 questions examining the occurrence of negative consequences of addictive Internet use (e.g., "How often do you find that you stay online longer than intended?" and "How often do you choose to spend more time online over going out with others?"). Each item is on a 5-point Likert scale (ranging from 0 "it does not concern me" to 5 = "always"). Scores are added together with a total ranging from 0 to 100, where 0 indicated minimum and 100 indicated maximum IA symptoms. The internal rate of reliability for the present data had a Cronbach's α of .93.

### Internet pornography viewing (IPV) {#S2b2}

Participants reported as their most preferred (most used) Internet application (e.g., they had visited most frequently in the last 6 months) choosing one of the following options: (a) social networking sites and blogs, (b) e-mails and instant messengers, (c) downloading videos or music, (d) information seeking, (e) online gaming, (f) Internet pornography, and (g) other. Examples were provided following each option (e.g., for IPV: *thesextube.net, xtube.com, sextube.si*, etc.). For consistency with the literature, IPV was defined to the participants as viewing online or downloading pictures and videos with clearly exposed genitals and/or pictures or videos in which people were having sex (with the intention of eliciting a sexual reaction; [@B58]). Therefore, this definition did not include sexting, engaging in cybersex, or blind dating with another individual through Internet. Furthermore, it was clarified to the participants that IPV included accessing relevant material only as a spectator or audience. The answers were dummy recoded with 1 referring to participants who indicated IPV as their most frequently used (preferred) online application and 0 for the remaining participants.

### Five Factor Questionnaire for children and adolescents: Introversion and OTE subscales {#S2b3}

To assess introversion and OTE at the classroom level, the relevant subscales of the Five Factor Questionnaire were used ([@B4]). The questionnaire is composed of five subscales: extraversion/introversion, emotional stability, conscientiousness, agreeableness, and OTE. Each subscale included eight bipolar adjectives (i.e., "I have no interests--I have many interests") on a 5-point scale (i.e., 1 = very, 2 = somewhat, 3 = neither/nor, 4 = somewhat, and 5 = very) situated in between each adjective. The mean of the items was compiled, and each subscale was calculated, resulting in a range from 1 to 5, indicating the minimum and the maximum presence of each trait. Each with the following Cronbach's α: extraversion/introversion = .74, emotional stability = .55, agreeableness = .63, conscientiousness = .67, and OTE = .73. To assess classroom introversion and OTE, individual scores within the same classroom were aggregated to produce the classroom mean average score, in line with the previous studies ([@B7]; [@B76]).

Procedure {#S2c}
---------

The process of data collection was the same across the two time points. A specially trained research team of 13 undergraduates, postgraduates, and PhD students of the Department of Psychology of the University of Athens collected the data in the participants' classrooms during the first two or the last two school hours (45 min each) of a school day, in accordance with the permission provided by the Ministry of Education.

Statistical analyses {#S2d}
--------------------

Multilevel modeling was used to statistically analyze a data structure where measurements at two time points (Level 1) were nested within individuals (Level 2), who were nested within classrooms (Level 3) \[This approach was chosen to enable this study to disentangle and examine age-related changes on IA symptoms at Level 1, considering the effects of an individual push factor (i.e., IPV preference) at Level 2, and in relation to its interaction with two contextual factors (i.e., classroom introversion and OTE) at Level 3. Conducting covariance-based structural equation modeling was not selected as (a) it requires at least three or four indicators (this study includes two time points, which enable the examination of linear and not quadratic or cubic growth patterns; [@B104]) for every latent variable (growth; [@B105]) and (b) it assumes multinormal distribution of the observed variables to ensure meaningful results, which is rarely the case in empirical research ([@B120]). Similarly, latent growth modeling was not chosen as it assumes that Level-1 predictors with random effects have the same distribution across all participants in each subpopulation, while HLM allows different distributions ([@B106]). Finally, HLM was preferred over partial least square analysis and repeated measures of ANOVA, as it estimates the effects of variables on the outcome variable at one level (i.e., individual), while simultaneously considering the effect of variables on the outcome variable at another level (i.e., classroom; [@B106]). Subsequently, the HLM 6.0.8 software was used ([@B107]). Model testing proceeded in successive phases (i.e., unconstrained model, random intercepts model, and means-as-outcome and slopes-as-outcome models for IPV and classroom extraversion and OTE (Level-2 and Level-3 predictors), and the full model). For reasons of succinctness, and given that the results did not significantly differ, only the full model will be reported here.\]. IA symptoms (Level 1 outcome variable) were predicted for each individual at Level 1 by time in this study. Time was centered at Time 1 such that the individual intercepts referred to the initial level of IA (Wave 1 = 0 and Wave 2 = 1). The individual initial level and the individual linear change over the two assessments (slope) were predicted at Level 2 by IPV preference (IPV not the most preferred = 0 and IPV the most preferred = 1). Finally, the contextual effects due to the levels of classroom introversion and OTE were estimated through random effects equations at Level 3 regarding both the main effect of IPV preference as well as its cross-level interaction with time \[To control misspecification (i.e., lack of linearity) and the distributional assumptions at each level (i.e., lack of normality and heteroscedasticity), HLM results -- accounting for robust standard errors (which are insensitive to possible violations of these assumptions) -- were calculated. It should be noted that the sample size requirements to assess cross-level interactions (i.e., fixed and random effects) were addressed. The "rule of thumb" for defining sample sizes were avoided, due to the existence of complex and interactive relationships between factors that affect power ([@B108]). Considering fixed effects and cross-level interactions, studies using random-intercept and random-coefficients models with a single explanatory variable at each of the levels (similar to this study) have shown that 10--12 clusters (34 clusters in this study), paired with cluster sizes ranging from 5 to 20 (15--20 participants per classroom in this study), are sufficient to produce accurate point estimates of fixed effects and cross-level interactions ([@B109], [@B110]). Considering standard errors of fixed effects, this study abided with the minimum requirement of 30 clusters for empirical coverage of the 95% confidence interval ([@B109], [@B110]).\].

Ethics {#S2e}
------

All procedures performed in the study involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The Institutional Review Board of the National and Kapodistrian University of Athens approved the study. All subjects were informed about the study and all provided informed consent. Parental consent was sought for those younger than 18 years of age. This article does not contain any studies with animals performed by any of the authors.

Results {#S3}
=======

Missing values {#S3a}
--------------

Potential confounding effects due to attrition were confirmed as insignificant (Table [1](#T1){ref-type="table"}). Missing values did not present a problem at Level 1 (measurements within individuals) and did not occur at Level 3 (classroom). However, they had to be addressed at Level 2. To avoid listwise deletion, multiple imputation was applied (five maximum likelihood imputations using SPSS) using all available Level 2 (individual) variables (Table [1](#T1){ref-type="table"}). Therefore, all equations were calculated five times, and the results were averaged in accordance with the recommendations of Motti-Stefanidi, Asendorpf, and Masten ([@B52]).

###### 

Attrition, Internet pornography preference, classroom openness to experience, and introversion on Internet addiction

                                                          Fixed effects with robust standard errors                       
  ------------------------------------------------------- ------------------------------------------- ------- ------ ---- -----
  Attrition                                               3.91                                        2.05    1.91   31   .07
  Internet pornography × Attrition                        19.11                                       23.87   0.80   33   .43
  Classroom level of openness to experience × Attrition   5.50                                        8.86    0.62   31   .54
  Classroom level of introversion × Attrition             13.86                                       17.77   0.78   31   .44

Intraclass correlation {#S3b}
----------------------

To ensure that all three levels contributed to variation in IA scores, the level components were calculated from the unconditional model (χ^2^ Level 2 = 1,272.85, *df* = 596, *p* = .001; χ^2^ Level 3 = 46.93, *df* = 33, *p* = .001). Therefore, HLM equations to address the relevant hypotheses were calculated (Table [2](#T2){ref-type="table"}).

###### 

Three level equations calculated for each hypothesis

                                        *H~2b~*                                         *H~2c~*                                           *H~3~*
  ------------------------------------- ----------------------------------------------- ------------------------------------------------- -------------------------------------------------
  Level 1                               IA = π~0~ + π~1~ × (WAVE) + ε                   IA = π~0~ + π~1~ × (WAVE) + ε                     IA = π~0~ + π~1~ × (WAVE) + ε
  Level 2                               π~0~ = β~00~ + β~01~ × (Por) + ρ~0~             π~0~ = β~00~ + β~01~ × (Por) + ρ~0~               π~0~ = β~00~ + β~01~ × (Por) + ρ~0~
  π~1~ = β~10~ + β~11~ × (Por) + ρ~1~   π~1~ = β~10~ + β~11~ × (Por) + ρ~1~             π~1~ = β~10~ + β~11~ × (Por) + ρ~1~               
  π~2~ = β~20~ + β~21~ × (Por) + ρ~2~   π~2~ = β~20~ + β~21~ × (Por) + ρ~2~             π~2~ = β~20~ + β~21~ × (Por) + ρ~2~               
  Level 3                               β~00~ = γ~000~ + *u*~00~                        β~00~ = γ~000~ + γ~001~ (Class OTE) + *u*~00~     β~00~ = γ~000~ + γ~001~ (Class Intr.) + *u*~00~
  β~01~ = γ~010~ + *u*~01~              β~01~ = γ~010~ + γ~011~ (Class OTE) + *u*~01~   β~01~ = γ~010~ + γ~011~ (Class Intr.) + *u*~01~   
  β~10~ = γ~100~ + *u*~10~              β~10~ = γ~100~ + γ~101~ (Class OTE) + *u*~10~   β~10~ = γ~100~ + γ~101~ (Class Intr.) + *u*~10~   
  β~11~ = γ~110~ + *u*~11~              β~11~ = γ~110~ + γ~111~ (Class OTE) + *u*~11~   β~11~ = γ~110~ + γ~111~ (Class Intr.) + *u*~11~   
  β~20~ = γ~200~ + *u*~20~              β~20~ = γ~200~ + γ~201~ (Class OTE) + *u*~20~   β~20~ = γ~200~ + γ~201~ (Class Intr.) + *u*~20~   
  β~21~ = γ~210~ + *u*~21~              β~21~ = γ~210~ + γ~211~ (Class OTE) + *u*~21~   β~21~ = γ~210~ + γ~211~ (Class Intr.) + *u*~21~   

*Note.* Por: pornograpghy; Class OTE: classroom openness to experience; Class Intr.: classroom introversion.

Hypotheses testing {#S3c}
------------------

To test *H~1~*, time (centered at Wave 1) and IPV (centered at those who preferred Internet pornography) were inserted at Levels 1 and 2, respectively, such that the individual intercepts referred to the initial level of IA of participants who did not report IPV as their first preference. Findings demonstrated that IA risk had significantly increased (*b* = 10.56, *p* \< .001) for those who preferred IPV and this did not differ between 16 and 18 years (*b* = −3.05, *p* \< .05) (i.e., it did not interact with time and therefore the effect remained significant, but its change over time was insignificant).

To test *H~2~*, time and IPV were inserted at Levels 1 and 2, respectively, similarly to *H~1~*. Furthermore, the average level of OTE in classroom was inserted (grand centered) at Level 3. Findings demonstrated that the IA risk of those who reported IPV as their first preference significantly dropped between 16 and 18 years (*b* = −23.51, *p* \< .05), when they were situated in classrooms of higher average level of OTE (Figure [1](#fig1){ref-type="fig"}).

![The moderating effect of an open to experience classroom on Internet addiction in frequent Internet pornography users](jba-07-02-34_f001){#fig1}

To test *H~3~*, time and IPV were inserted at Levels 1 and 2, respectively, similarly to *H~1~* and *H~2~*. Furthermore, the average level of introversion in classroom was inserted (grand centered) at Level 3. Findings demonstrated that those who preferred IPV were at increased IA risk over time, when situated in more introverted classrooms (*b* = −41.38, *p* \< .01; Table [3](#T3){ref-type="table"}, Figure [2](#fig2){ref-type="fig"}).

###### 

Internet addiction scores, Internet pornography (Int. Porn) preference, classroom openness to experience, and classroom introversion (Class Intr.)

  *Hypotheses*                                                                                     IAT score                                                                  
  ---------------------------------------------------------------------- ------------------------- ----------- ------- ------- ------ ------- -------- ------- ------- ------ ------
  *Initial level (initial level as outcome models)*                                                                                                                           
  *H~1~*                                                                 Intercept                 28.76       1.02    28.24   33     .000    28.76    0.98    29.37   33     .000
  Int. Porn                                                              10.56                     3.87        2.73    33      .011   10.56   2.77     3.81    33      .001   
  *H~2~*                                                                 Int. Porn × Class OTE     −13.20      12.96   −1.02   32     .317    −13.20   8.50    1.55    32     .130
  *H~3~*                                                                 Int. Porn × Class Intr.   −12.72      22.39   −0.57   32     .574    −12.72   15.77   −0.81   32     .426
  *Slope (initial level and slope as outcome models) according to age*                                                                                                        
  *H~1~*                                                                 Intercept (time)          −4.09       1.34    −3.05   33     .005    −4.09    1.34    −3.06   33     .005
  Int. Porn                                                              −3.05                     4.67        −0.65   33      .518   −3.05   3.87     −0.79   33      .437   
  *H~2~*                                                                 Int. Porn × Class OTE     −23.51      15.68   −1.50   32     .144    −23.51   9.84    −2.39   32     .023
  *H~3~*                                                                 Int. Porn × Class Intr.   −41.38      24.96   −1.66   32     .107    −41.38   14.46   −2.86   32     .008

*Note*: Reported are the significances *p~i~* for increased fit by adding predictors of initial level and age-related changes of IA scores and the unstandardized initial regression coefficients *b~i~* with the Levels 1--3 predictors. Wave is centered at 16 and cyberpornography on those who did not prefer it. IAT: Internet Addiction Test; OTE: openness to experience.

![The negatively moderating effect on an introverted classroom on Internet addiction in frequent Internet pornography users](jba-07-02-34_f002){#fig2}

Discussion {#S4}
==========

This study longitudinally examined the effect of IPV on IA and the potential moderating effects of classroom introversion and OTE in a normative sample of Greek adolescents aged 16 years and again at 18 years ([@B76]). More specifically, age-related variations on the effect of IPV preference, as an individual-level "push" factor (i.e., factors that increase vulnerability to IA), and classroom introversion and OTE, as its social context moderators, were assessed. Successive three-level hierarchical linear models were applied. The results demonstrated that IPV preference was associated with higher IA scores. Although this relationship did not significantly vary over time, it differed across contexts. More specifically, classroom introversion exacerbated the IA risk effect of IPV preference, and higher classroom OTE buffered it.

IPV and IA {#S4a}
----------

IPV preference was found to significantly increase IA risk at the age of 16 years and did not significantly vary over time (between 16 and 18 years). This is consistent with a past research, which has demonstrated higher IA risk for individuals who participate in IPV ([@B18]; [@B20]; [@B50]; [@B81]). This finding was significant within the developmental context of late adolescence (16--18 years), during which individuals tend to consolidate their sexual behaviors, concurrently increasing their Internet engagement ([@B3]; [@B14]). It is therefore reasonable to assume that a higher sense of satisfaction associated with IPV (e.g., positive immediate gratification effect through sexual stimulation) may coexist with lower mood and higher sexual urges (common among adolescents), and could explain the IPV preference relating to higher IA risk ([@B20]; [@B50]). This aligns with theoretical hypotheses that IPV, combined with high sexual drives, is likely to become excessive and lead to IA ([@B18]). The latter could be reinforced by the Internet interface \[e.g., flexibility, convenience, anonymity, accessibility, affordability, and disinhibition ([@B16]; [@B20]; [@B27])\] placing more vulnerable adolescents at higher risk of IA ([@B3]).

The relationship between IPV and IA did not present with age-related variations between 16 and 18 years. This is in consensus with studies showing that IA intensity during adolescence remains stable over time change ([@B70]). This has been attributed to the establishment of specific pathological behavioral patterns (e.g., mood modification, rewards, and withdrawal symptoms) which generate resistance to change ([@B70]). Therefore, it is likely that when IPV preference and IA co-occur at the age of 16 years, they progressively become established behaviors (partially through reinforcing each other) and are less likely to change over time. Thus, indicating the need for more vulnerable adolescents, presenting with an IPV preference, to be targeted for IA prevention before the age of 16 years.

Classroom moderating effects {#S4b}
----------------------------

Considering the potential classroom moderating effects on the IPV--IA association, findings indicated that while the IPV preference related to IA risk increased in classrooms higher in introversion, it reduced over time in classrooms higher in OTE. Findings in this study appear in line with broader literature illustrating the developmental significance of the classroom context (as a proximal context) for adolescents in general, as well as IA in particular ([@B41]; [@B43]; [@B76]; [@B77]; [@B79]). Along that line, one could assume that introversion as a classroom characteristic (i.e., the average level of introversion between students of the same classroom) could compromise communication and sexual exploration between adolescents (e.g., developmentally expected activities, such as flirting or sex talks; [@B14]), thus likely directing them to the escape in their IPV context, inducing IA ([@B7]; [@B77]). This could be particularly important among adolescents, who present with an IPV preference, because their potential for sexual engagement, development, experimentation, and interactions might decrease in more introverted classrooms, reinforcing their IPV drives to address their unmet needs (potentially a social contagion effect of classroom introversion; [@B20]; [@B50]).

Similarly, the IA risk of adolescents preferring IPV was reduced in classrooms with a higher level of OTE. Higher levels of OTE have been suggested to advance socialization and levels of acceptance regarding several behaviors (e.g., less frequent and/or socially accepted), such as a preference for IPV ([@B101]). Therefore, classrooms that are higher in OTE may display socially proactive characteristics. This may result in novelty-seeking and tolerance toward differences that could facilitate several forms of sexual exploration, including IPV ([@B102]), decreasing alienation of adolescents who prefer IPV ([@B20]; [@B50]). Therefore, the IPV preference and related IA risk could be positively moderated by belonging in a classroom that has a high level of OTE. Overall, the present findings corroborate the IA literature developments considering the moderating effects of the classroom context on individual IA risk factors during adolescence. Furthermore, they expand available knowledge by highlighting how IPV and the related IA risk could unfold differently (i.e., increase or decrease) across classrooms varying on introversion and OTE. Therefore, IA school-associated prevention and intervention initiatives (e.g., psychoeducation and cyber-safety sessions, introduction of self-help groups) should carefully target increasing extraversion- and OTE-related classroom features to moderate adolescent IA risk presenting with an IPV preference.

Limitations {#S4c}
-----------

Similar to other studies, IPV was assessed with a binary question and not a standardized questionnaire. Furthermore, the current study item on IPV enquired about "preference" (e.g., IPV as the most used Internet application). This approach could be skewed toward users who view more pornography ([@B5]). Additionally, there is the probability that adolescent participants might not have disclosed their IPV preference due to social desirability bias. Moreover, the population of participants in this study comprised Greek adolescents between the age of 16 and 18 years. Therefore, cultural factors and age-related characteristics need to be considered.

Despite these limitations, this study has a number of significant strengths. These include the (a) longitudinal design; (b) target population's representativeness; (c) three-level hierarchical model which applied enabled the disentangling of individual IPV preference effects on IA, controlling for other individual and classroom level random effects; and (d) use of a non-US sample, thus expanding the corpus of nations in which the IPV preference and IA association has been examined.

Conclusion and Recommendations for Future Research {#S5}
==================================================

This study demonstrated that the contribution of Internet pornography preference (as an IA risk factor) might be increased in more extroverted classrooms and decreased in OTE classrooms. As Meerkerk et al. ([@B50]) indicated, the addictive nature of Internet pornography applications is related to the interactive features of the activity, the mechanisms of which are yet to be fully understood. Additional research on activity-related factors that contribute to the addictive nature of pornographic sites (e.g., online flow, presence, and identification) in addition to the frequency of pornographic use or problematic pornography use would increase the understanding of the phenomenon. Future research could also investigate the moderating role of classroom characteristics in younger adolescents where the problematic behaviors are not yet established, which may provide a unique insight into the etiology of IA.
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